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after coronary stenting at the proximal portion of the right coronary artery is described. A
bail-out procedure was successfully performed by stent deployment at the ostium of the right
coronary artery with its proximal edge protruding into the ascending aorta. However, the patient
died of multiple organ failure due to worsened renal failure and cardiogenic shock. An autopsy
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Introduction
Dissection of the sinus of Valsalva is a serious complication
of percutaneous coronary intervention (PCI). It may progress
to aortic dissection or acute coronary artery occlusion. We
experienced subacute coronary artery occlusion caused by
dissection of the coronary sinus of Valsalva after PCI in the
right coronary artery (RCA).Case report
An 87-year-old man with severe chest pain on effort was
referred to our hospital. His coronary risk factors included
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ypertension, glucose intolerance, and smoking. He also had
hronic kidney disease (CKD), chronic heart failure, and pul-
onary emphysema. Coronary angiography demonstrated
0% stenosis in the proximal portion of the RCA and the
id portion of the left circumﬂex artery (LCX). Staged PCI
as planned for CKD. First, PCI was performed for the RCA
tenosis by a percutaneous transradial artery approach. A
udkins R-4.0 6-French guiding catheter (Medtronic, Min-
eapolis, MN, USA) was engaged in the right coronary
stium. Next, a ﬂoppy guide wire (TGV3 Next, Goodman,
ichi, Japan) was crossed through the lesion of the RCA. To
revent contrast-induced nephropathy, we attempted PCI
nder intravascular ultrasound (IVUS) guidance (Fig. 1). Con-
rast medium was injected several times. The lesion of the
roximal RCA was dilated with a 5.0mm balloon catheter
Quantum Maverick, Boston Scientiﬁc, Maple Grove, MN,
SA) at 4 atm, followed by implantation of a 4.0—12mm
river stent (Medtronic) inﬂated at 18 atm. Dissection of the
inus of Valsalva was detected during a test injection for
Published by Elsevier Ltd. All rights reserved.
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Figure 1 Intravascular ultrasound images. Baseline evaluation showed eccentric ﬁbrous plaque at the site of minimal lumen
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tiameter (A), with no atheroma at the ostial site (B). After p
s baseline (C and D). After a 4.0—12mm Driver stent deploym
ithout malapposition was observed at the site of stent deploy
tent deployment (Fig. 2A). The 5.0mm balloon catheter
ilated the stent at 20 atm. The ﬁnal IVUS showed a well
ilated lumen and apposed stent struts at the site of stent
eployment (Fig. 1E), and no ﬂap at the ostium of the RCA or
n the aorta (Fig. 1F and G). In the ﬁnal angiography, dissec-
ion was localized to the sinus of Valsalva and did not extend
o the ascending aorta (Fig. 2B). The contrast medium was
mmediately washed out without staining (Fig. 2C). After
CI, he had no symptoms and his vital signs were unchanged.
ransthoracic echocardiography did not show pericardial
ffusion or aortic dissection to the ascending aorta. He was
reated conservatively for this dissection. Two days after the
nitial PCI, he complained of chest oppression and general
atigue when he was walking to the restroom. His electro-
ardiogram showed ST segment elevation in leads II, III, and
VF. He was suspected of having subacute stent thrombo-
is and underwent emergent coronary angiography. Coronary
a
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igure 2 Dissection of the sinus of Valsalva was detected during
ocalized dissection of the sinus of Valsalva of the right coronary cu
he contrast medium was washed out without staining (C).atation, no dissection or ﬂap was observed at the same sites
followed by high pressure postdilatation, a well-dilated lumen
and no ﬂap was detected at the ostium or in the aorta (E—G).
ngiography demonstrated total occlusion in the just prox-
mal portion of the RCA with localized staining of the sinus
f Valsalva (Fig. 3A). The lesions in the left coronary artery
emained unchanged. PCI was performed for the RCA. An
lectrocardiograph monitor showed ventricular ﬁbrillation
efore the procedure. Deﬁbrillation and right ventricular
acing were carried out immediately. A hydrophilic poly-
er coated guide wire (Whisper MS, Abbott Laboratories,
bbott Park, IL, USA) could not be passed through the lesion.
stiff guide wire (Miracle 3, Asahi Intecc, Aichi, Japan) was
rossed through the lesion. Coronary angiography showed a
arge amount of thrombus in the proximal segment of the
CA (Fig. 3B) and thrombus aspiration was performed using
n aspiration catheter (Eliminate, Terumo Clinical Supply,
ifu, Japan). A 4.0—8mm Multi-Link Vision stent (Abbott
aboratories) was deployed to cover the remaining plaque
nd thrombus of the distal portion of the Driver stent. Unfor-
a test injection for stent deployment after predilatation (A).
sp was still observed on the ﬁnal coronary angiography (B), but
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Figure 3 The right coronary artery was totally occluded with a Thrombolysis In Myocardial Infarction (TIMI) ﬂow grade of 0 (A).
A stiff guide wire successfully penetrated the occlusion and a large amount of thrombus (white arrows) was found in the right
ion s
f the
iningcoronary artery (B). Even after deployment of a Multi-Link Vis
coronary artery by coronary angiography without engagement o
the guiding catheter, contrast medium began to ﬂow and no statunately, reocclusion occurred at the same site and with
a similar shape when coronary angiography was performed
without engagement of the guiding catheter (Fig. 3C). Next,
by slightly deep engagement of the guiding catheter, con-
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Figure 4 The ﬂoating ﬂap (white arrows) oppressed the true lum
coronary angiography, right coronary ﬂow had recovered without en
had diminished (B).tent, reocclusion was observed at the same site of the right
guiding catheter (C). Following slightly deeper engagement of
remained (D).rast medium began to ﬂow to the distal segment of the
CA and no staining remained (Fig. 3D). IVUS showed the
oating ﬂap was oppressing the true lumen in the proximal
ortion of the Driver stent (Fig. 4A). We suspected that the
en in the proximal portion of the Driver stent (A). In the ﬁnal
gagement of the guiding catheter and the localized dissection
e16
Figure 5 The torn ﬂap (arrow heads) over the ostium of RCA
was shown, and the protruded stent could be observed, although
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2001;119:493—501.he positional relationship between the ﬂap and the stent was
hanged by opening the aortic root. LCC, left coronary cusp;
CC, right coronary cusp; NCC, non-coronary cusp.
issected ﬂap of the sinus of Valsalva occluded the ostium
f the RCA. We deployed a 4.0—12mm Liberte stent (Boston
cientiﬁc) at the ostium of the RCA with its proximal edge
rotruding into the ascending aorta to close the ﬂap and
ts distal edge overlapped the Driver stent. After this pro-
edure, right coronary ﬂow recovered without engagement
f the guiding catheter (Fig. 4B). No ﬂap was detected any-
ore by IVUS. Even after successful reperfusion, the patient
as unable to recover from the cardiogenic shock. Two days
ater, he died of disseminated intravascular coagulation and
ultiple organ failure associated with worsened renal fail-
re. An autopsy revealed no thrombus in the proximal RCA
nd no pericardial effusion. The torn ﬂap over the ostium of
he RCA and the protruded stent could be observed (Fig. 5).
iscussion
n this case report, we experienced a rare case of
‘subacute’’ coronary occlusion, which was due to dissection
f the sinus of Valsalva. Aortocoronary dissection has previ-
usly been reported to be caused by guide wires, diagnostic
atheters, guiding catheters, balloon catheters, or vigorous
ontrast medium injections [1—6]. In the present case, dis-
ection of the sinus of Valsalva was identiﬁed for the ﬁrst
ime during a test injection for stent deployment just after
redilatation with the 5.0mm balloon catheter. The amount
f contrast medium injected was minimized as much as pos-
ible due to renal insufﬁciency. Thus, it was unclear as to
xactly when dissection of the sinus of Valsalva occurred.
here are several potential causes of Valsalva dissection; a
uiding catheter without side holes during contrast medium
njection, IVUS procedure, and overdilatation at predilata-
ion. It is unknown if coronary dissection is involved.
Computed tomography scanning and echocardiography
re often utilized in the follow-up of patients with aorto-
oronary dissection. Careful repeated checks of our patient
[T. Yoshida, S. Ito
y transesophageal echocardiography might have detected
he ﬂap earlier before subacute occlusion of the RCA in this
ase.
Aortocoronary dissection has typically been treated with
onservative treatment [1,3—6], coronary stenting [3,5],
nd surgical intervention [2,3,5]. When a dissection is lim-
ted to the sinus of Valsalva (i.e. does not extend to the
scending aorta), it is usually treated with conservative
reatment or coronary stenting [3—6]. In the case of retro-
rade coronary dissection to the sinus of Valsalva, coronary
cclusion is often caused by intramural coronary hematoma.
ecause successful coronary stenting of the entry port can
reak down the dissection route, propagation of the dissec-
ion can be prevented. In our case, we deployed the stent at
he ostium of the RCA and very careful evaluation of the ﬁnal
VUS did not show any ﬂap or dissection. This is why we did
ot place another stent proximally. Subacute RCA occlusion,
owever, occurred due to the torn ﬂap, which was observed
y IVUS and conﬁrmed by autopsy, in the sinus of Valsalva.
IMI-3 ﬂow was achieved by stenting at the ostium of the
CA with its proximal edge protruding into the ascending
orta. After detection of coronary sinus dissection in the
nal coronary angiography of the initial PCI, deployment of
n additional stent that protruded into the aorta might have
een another option rather than conservative follow-up.
onclusion
oronary interventionists should always pay careful atten-
ion to dissection of the sinus of Valsalva, even if it is
ocalized in the sinus of Valsalva and does not extend to
he aortic wall, because it can cause not only acute coro-
ary occlusion but also subacute coronary occlusion due to
cclusion of the ostial RCA by the ﬂap.
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